T he concept of a novel source of sun protection, something to trump what we have in our current arsenal, has fascinated and frustrated the research field for some time. Scientists have been busy harnessing the promise of phytonutrients (such as those found in green tea, pomegranate, and Iycopene), designing ultraviolet (UV) ray-filtering clothing, and developing a sunscreen pill. But ambition seems to remain unabated. For example, UK researchers at King's College in London are currently exploring a coral reef compound with sunscreen properties and attempting to figure out how they can synthesize it in the laboratory and develop an oral form of the compound within the next 5 years.
Some bets also seem to be on something elsethat we know works in the natural world, and it explains why hippopotamuses do not burn. When engineering scientists at the University of California began asking why hippos can tolerate full days of sun exposure without getting sunburn, they discovered that the animals' bodies actually produce and secrete a natural sunscreen. Much like humans perspire, hippos secrete a slick red substance from glands. The researchers noted, however. that unlike human sweat, this protective hippo sweat is an oil rather than a liquid. The substance has been found to work as both a sunscreen and a sunblock agent. BesidesUV ray-absorbing and light-scattering properties, the biologic substance boasts antiseptic and insect-repellent properties as well. Can you picture it now-a four-in-one product?
That is what Christopher Viney, the engineering scientist who has led the US research, is envisioning as the ultimate fruit of his labors. He has been studying the hippo secretion since 2004, and his research has yielded some key findings about what gives hippo sweat its various traits. The clue that the bodily secretion has antiseptic properties arose from the observation that abrasions and wounds on the animals seem to remain infection free regardless of exposure to mud or other potential contaminants. Moreover. when researchers sealed and stored samples of hippo sweat in refrigerated plastic containers, they noted that some separation occurred after about a month. but no signs of microbial contamination were evident-it did not develop any yeast or bacterial or fungal growth. They determined that the oily substance also seems to be an insect repellent with a comparative analysis of animals that habitually cover themselves in excrement. Apparently, hippos do too. but flies do not seem to congregate around them.
Viney and colleagues also examined the sweat under a microscope, which provided a rationale for how it exerts UV rayabsorbing and diffusing effects. Magnification revealed two forms of crystallinestructures, a banded one with rings that are comparable to wavelengthsof visiblelight. Viney believesthat this banded structure explains how the secretion is able to scatter UV light. He also concluded that the nonbanded structures help disperse the sweat over the hippo's skin surface by reducing its viscosity. That might be relevant for both cosmetic and practical considerations if one were to design a topical product that needs to spreads evenly and easilyand offer sufficient coverage.Meanwhile, the orange and red pigments in the secretion were shown to absorb UV light.
The idea of borrowing inspiration for sun protection from hippos is not far-fetched. The concept of biomimicry, imitating nature to find solutions to human problems, is a green-design concept that has taken root in the past decade. It is about regarding nature as an engineer and its products as the blueprint for human design. The trend of biomimicry in design was jumpstarted by natural scientist Ianine Benyus,who introduced the term in her 1997 book Biomimicry: Innovation Inspired by Nature. Many manmade designs have already derived their concepts from nature, with the most well-known examples including airplanes inspired by birds in flight and Velcro, which was fashioned after the tiny hooks on burs.
As for hippo sweat, we will wait to see if inspiration will produce any practical solutions in the quest for complete effective sun protection. Many questions will have to yield acceptable answers, such as Would biosynthesized hippo lotion, or some extract thereof, be compatible with human skin, or is there the possibility of adverse reactions? Could one design it as a clear or white-colored substance instead of orangey-red-and would it retain its photoprotective properties?
Knowing that sunscreen products are effective only if people use them regularly and properly. product manufacturers would ultimately have to weigh how appealing hippo sweat would be to consumers. If the growth of emu oil for cosmetic use is any indication. convincing people to smear on some other animal byproduct may not be too much of a challenge. And unlike emu oil, hippo sweat would most likely be copied in the laboratory, which may yield something as good as the real thing and a little more palatable. Of course, marketers will still be left with the challenge of trying to come up with a more aesthetically appealing name than "hippo sweat."
